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m&kiti^ * h * fitness 1 k saw- s b&tw&h 2 

iiiL© 

[ mm 2 ] maufcaswc, Miea«^f#±^ 
<rmt^mmimjffigs& 2 ms&mzx m^z 

saiga. 

imm3] w%&\x\tmm2\zi*,\\x. m&t 
[ mm 5 3 n mi t& v vt , ftcsMai£#8t 

ti, lufBll2^i6*a^J: , 9S^§ii-SfrfeP±ai^-yK 

mm.. 

imme] msmifrt>m?m4&xwiyifri 
x v ^ i k m « fc -rs v 4 ? o ^ y x<r> 

mmm. 

1 mm 7 3 mm 6 tc*5 v vc . luis^ •/ Hflw^a 

fciWt htix v ; k £!f#ft k -t 5 v>f ? n i/ yx<7>i3 

[H^jI8] n^ia>&n^7£Twvf*i*>i 

KW* k k t K±T»lfto«»ofilfflfc{aSt^'^IBfc 



4 ^uwxcm^m.. 

\mm<z ] mm 1 ^msms t ?*>t vf*u&» 1 

oyyXoiBigfi. 

[||*JB 1 0 ] mm 1 *6II$3!(9 4TWV>-«13&» 

i«(c*jv^r. mtmwL±.<n<mminMzmtm&* 

[ 1 1 3 mmmnmm&msLktzttmz 
\svx*mmrh~?A luvyxam&m.xh^x. 

ntzmtx^&zbzimbi-zv'i 9u\,vx<m 
mm. 

[mm 1 2 3 11*31 1 1 fc*ttvc, HJIE^iiijiKtr 

mmmamzmmmzni-mtiftx o t«r 

[000 13 

mmRvwMm&zmti . 

[00023 

imk<?>8.m -miz, n vuvyxr^Avmikii 

mt LXit. #Hf3(S6 2-9632 4^«feJI*$it 

[000 33 4fc, ±IB*akiiS!lfc3S«^x.yf-y^ 
010 (a) fc^tiat. ^BJS^io^) 

$m±iz~?x? 1 1 zmttimz^z? 1 1 ctsw^ 

¥««<0Bfl» 1 0 a fcJBiaW . <Xt3, SI 0 (b) IZ 
^i-£olZ-?X71 15rl^i-rs. *LT» H10 

( c ) icsrfj: a izmwmmi 1 2 awatK 1 
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3£*«10fc**F'*&. GQtflOa&ttil 

wmmi 2*%*«<x, a«£*jni 2£j§Hj§g«i 

uyXTMimftLZtLi. 

[0004] 

miza v ^xtt&BRwmz-?* 9 zm&LLtzmzj * y% 

£*mk*tt]mmiW1MKXtX\*l1&>* IMS. 

com 2 (ojj&iz&i^x ^v^vnzz. ixxfrmzm 

mx'$>it^ofsim&tf$>2>. 
[ooo5] tfz. v^f*u^)*iS(cev^«>!fi»*x7 

[ 0 0 0 6 ] $ fc, ^ 1 ^>*ffi"Ct4»Srt^)-f 
[0007] *iT*«WttJJEBI»S*IRfci-4 

£ . tmmw&j&tfm?* zmmmmzx x . 

[0008] 

mmtmLtizwizit, nmttimmmmft^ 
k mmmmmm±i l znm^h utuvyx 

mti&ftftk , mismssmmt&Ai^miijfinz^ 

^•y Ffcf&lES 1 #fifc^t-£B&*¥&8l2;frfla£ 
[0009] iwUBBlw i*Uf . S«Qd#*±w3iSSr 



Z k lz£ oTv-f ? uUvXSrSJHcWi 
4. <s£3fcfri£ J: 9 i . UiStf* 

mwz^titb. mi\>wk3xb<mm*?!i=jmcr>to 
±.zmhz\kt i x°%h. 

[ooio] ±M&mtzt$^x. ttE«sad**±^<o 

IZ&feZtlX^lZk t>W£ LW 
[0011] ZOftWlzXtitf. msL<rW&mWff&2 

titimmz^M^ixx^i^kizxn. oaa^-y bcom 
ftkmi<?)te®mk&tts.izm.ix (mix) & 

ozkifflmmz**. 

[0012] m&m&zio\rz . Mieptai^ y 
mziitzmmmm-t&mmwmk . mm 
®mzmMLtzvt&sxj\,k. zcrm&izz. vmmm 
wm<mm$Mtz &x mm&s x>var ltiuib 

[0013] Z03ffl£.*ttf£* txVS^aggfcJ: 

yxzim&i l zB&fzzkij i *jmiz%&. tiz.mt 

[0014] ±E*»BBfc*JV^T, fflED±ai^'y H*»4> 
[0015] CWJSWfeJrWf , D±tU^-y H*»fettffl8 

< wmti z k #*m&t& .mm. nmnsm. 

[0016] i^WflfcfiV^. Bffiam*S!l£¥#t3:. 

m>tLX\^zktmti\,\ 

[ooi7] zwftmzxtuf, &am%&mi»2& 

m^mzxmta^y v<nmm®cr>TijTb~>x . m 

izmn^iix^iz k izx o s mmmitk liaitcut 
m^y vnotiumommMfeZ'tT ozk tfxz ztztb. 
nMMfctfimizz&ftMz&^xtim. m&mm 



ll 
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[0018] im&muz&^x. msatm^y K£« 
[0019] z^muz xtin. atta^y vzm-tz 

tianb^y ho%&. ntta^y \t0temz£*>x. ttaj 

[0020] znwbz&^x . Mie^-y b'fl^a 

[0021] zcomuzxtuf, %2&®mtz£m 
mftft^>y vn&mimnTi}im.x'h^x . Miami 

Wcs >y Kft^gbWWt 4>*vO*4 i k (c J: 0 . S£ 
coiSf^ ktifctLfcCtttti'vy FvM^mifto Z k #T 

ssfcft. u^ftMtf&m< l z%m&iz&^xm&. m 
memmmiizftb ^zmtm^n ozbtfx-zi 

ntaAyK<oitK*«»L, tmzmz-tizbwx'% 

[0022] JJMWWitetiVvC, firfEttttt^y h* £± 
S£k#$F£U\ 

[0023] iWJH'ifttf , ttJii^-y HSr±T*l6l 
fci 0 , ttai^-y Fk*«ailik«)ia<oBt*iBW-« 

cr>mRmmizm-zm®w&z$£tt.z-£z>z. k#-cs 
[0024] jjE#»flfc:*jv^r , nr8EXfit±(cmsK 

^westm^ vmftzitmmmffitx^hz 

[0025] znmuzxnif, wmmz^x<m 
^mmmm^mmmmx-m^tz tttx-z & 
Xoizz&tzfr. ^(n^Aivvyxwmwmzik 
wznm-h z k *rarKfc«r* . 
[0026] ±E*w»tc*jv>r . «ri2a«±^s® 



[0027] zmmzMt. un^mzz. 
<r><mmL<r>Mzwm*ttm%#z> zbmmiztthtz 

? n V VX<rmm:'{i o Z k * £ . 
[0028] JLE«MIfc*Hvn±. ±IBOS«C3d# 
ft. ttlii^.y h'c7)^^<kt>-^Sr. H3£tl>3otf)tH! 

m&oyj?* < k i v vr tup-oam o fcEBFWUcaij* 

t S k k i (c^OElEfiMtfiB^ft^^m-r^ 

-S.>Ik* < T'#l». 

[ o o 2 9 ] <J:t:. *»»^>f ^ouyx^i^^ 

hnivv yxammmx-h *> x . mzmacom 
±izmmwfflmt,zfttimh&zim? h was 

•frsffiiift^xgk . we*K±fcf*#UfcfrK«*£ 

Wt3-fr4«liflMfclSk *«iT^4£ k ^#mk~r 
[0030] £<7)5HBfcJ:Wf . *fr^S«^ffl±t 

mmmzmmtimm+zmwmzmz 
tizx-ox. tmbmmmtomtimins&izm 

fuuyxzmtx'Zh. izx\ mmumtixit. 
mz2M$kfficomm&z . >f^y 

[0031] ±ie«ftBBfc*j^T . msmmmi.mz 

mmmmmmmtmmztttmti&tfmm 
m&mtzmmmizm-&mtL&x o tfiTUfc 

m h i. o lz . IHEfttMHtt k «ESMMB*%I^ 
< k fc-^rt:iaiaiiiii«si*iW£ k*W4 U\ 
[0032] £<^>»!Bfc: . iK«ftft«««ftBlt 

*(^as«iai^sfrf £ ki= j: o . mxffi&nmhmm 
mmtizbwx'Zz. zzx\ mammbLx 
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[0033] 

[m^mmmm: mz. *»ffi57^ni/y 

[0034] [ s#xs ] h i i**mmBm<7)wm.mm 
m^m^Tkpmim^mx' hh> *mm%x\m 

1(a) iZ^i-XolZ. ii^XWfc. ryx^-y^m 

tbmmwmmt (mmnsmxm) . &c hi (b) 

lZ7fr?£olZ. S^2 0^ffi2 0a±tCD±aj^.y K2 

1 izx ->xmmmfrt>%mm2 2 sr-o-ro^t 
< tat mmz^Kitmizmr^i (m 
mnmxm) . i^t*. ««2o^B2 0a±^ 

a. *S2 0 a i,zmi*fflfflE$cr>mti&*?imim 
m<7)$kw%jjiz£ ^xmmmz&')±.wz> x 3 cjb& 

S*ufe«B«:ffliifc»8i2 2*«f«Wt. *LT, 01 

( c ) fc^rfj: d tc, S^2 O0>$8B2 0 a±{cE?iJ$ 
*lfc*»2 2£flMfc§-ti\ -?Oo^yX2 35r^l£-f 
h UMHHEE8) . $«S2 2tf)*I<ffcMJI£ 

[0035] JJEIgfctiVvt, 01(a) CScfflffi 

asiigi: trti. s«2 00^152 0 anmti&m 

Z%z.Z>!m*'fT^Xi>£< . ifc. MK2 0<Oglffi2 

n4*ymf?7x^%z<nm*<?)&<&mz$m2 0 a 

2 0afc:*t^»E7 , 9Xv&WIK)*F*U\ 

[ 0 0 3 6 ] ±K«ia«fflliBli^'f Ut»fir 

&tnfflrimxfmMm<7Mmi&}<7>Mz x ->xm 

mco&tiiffiW'&^ti&cox'htiif. s^2o^affi2o 
[0037] ±e<o?«8ifc LTtHfs* anaiRtf**) 



[00 38] [WS6jf]»:t:. H2^SH6*#jiL 

r+WHfctt*-^ ? uuyxcowmmommmiz 

IBHT**. JaT^»Wfc*J^tliH2<?5S±fc: 
*-fX, Y, Ztf)BSM5R**<SHfi«i:UTfflV^4. 
*KBfcU:, as^3 0©^d«B3 I ±.lzt5^XfflWjfo 

( Y«rtri6i ) cws «t a fcaiissnfcs 1 #»*H-e 

hi Ymwmm4 0 1 , 33ms 1 fc*n,T£*-*t 

WS&3 2 *rtl/t±tf CRIBS *U ££2ffi ( x«rtr 

mum sot. xm^wmm soizx ->xttnmz 

[0039] mi* 3 0 OftfflZli. 3ffim3 l±fc*iV* 

xiMzmmmm 5 oo&mizimsMfe^m'&z 
m--m3 3tfm.zti. tn. xmrnrnmso^ 

0. s*Htrf^^)ii:t#*#* J ^^A*-3 
mzwmx'Z&£oizffifgLztix^&. m&3onwij 

1, zimm^m > mtimmmm(r>^mm-i 3 y 

K a-* 3 6 , 3 6a, K 3 6 bT&W 

[0040] H3l3LhraamWtt*J»t45H«3 1 ± 

4 o is. Yitsrianc 2 h v-jv^mtt- v ~r 

a a h*4 1 v-tua K4 1 i.iz&ms&zm&z 

tltzXyA y42t*ffilX^2>. V-TtfA K4 IS 
^5^^4 2Wi^Ji.(fU-T ; &-^1faiS:i5ft. i 
iXHJ:-oTYfiW|6lC^7-fr4 2^iJl$^-, ffiEiT) 

[0041]^7^f^42 tdiHij^C^BRtaa! 
4 3*%«5<1, i^)EIlK««4 3±K^d**4 4^0 

jg$*iTv>*. 0I£««4 3iirt*fc^ftiBre-^* 

X74?42\ l znth-$&fo4 4(F>®-Wm y )<F> 

®WHm&mztmx'% umztix^i . * 
*ftixm*i%^m%M.mzmmtix^z>. zntz 

ft, WS3CWSL4 5^aB±tcS«2 0 *«MffiM*-C* 

*>. imf*4 4<?)fflm) izx$&*mzm%itz&v& 
&xfi-hm4 6tim y )i'm$>tix^2>. zco&xrrhm 

xn%&wminii~r&tz#><r>texfi*>^ t JTt:mtiL 



1 
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-fSitfrC&S. &TiT*>X 'J 712. m^kOXolZ. tt 

mme ommmxh^xwjmz^xm^ii 

[0042] Yfft^ijrtaiS4 oti. m&mn&ft-ti 

mmmme ommmm^mtitzimizmmx 

mmfrmtitzimn-'iizmm&mimwm. $ n 
x^t. *mmmxu. YW&«m®4 0izxzm% 

m5mwziix^hm) tzmmzmmmfcz 

3!aaSrfi : o^cofr^ : 5rS^2 0^«fidd*^4 5 

v^HRt^mm ?-ao*y h > izx *>x 
mmzfrozttfx'zzxo (cffA$ fix i ^> . 

[004 3] X<»BlWWl5 0fcfcVvai. H2fc*^ 

3 t^-ti 5 (CYMf£iW8fl§4 0<0±*tC*JV^T*^)» 

lfctt'J-7J5M K5 2* s X!ftt*|6]^#^I.J: 
d fcWffflje $ tlX V v& . U —TiiA F 5 2 £{2X 5 -i 

[0044] A5-<^5 3^{ittai<IHi6 0^-y FfS 
«»6l3WR0#tt6<i. £tfyvyFa»gS&6 lfcrttSB 
8»6 2jWR9tW6*U D±tli^6 2cDTa5tttii}^ 
•y F6 3*gaffSnT^4. FPS&6 1 Cfi.LT 

wra^'MB*-* (z«it-^) „ zmmwmmm 

<F>m^-9 (aft*-*) . XttH 0 ^ES£fflC7)/jN» 

86 2 JjLLTSfflfcSWT* &bbi>iz, X, Y, Ztt 

>y F 6 3tttt!ll»SS6 2rttlR»3*l'r ^ft*WftMII 
5-f y 7 it* v htttz X *) mm LTttffi-TS X 0 iz 

mmztix^z. 

[0045] X?4 ? 5 3fcJ4±^«y FMfiB 
6 1 ^fflttrfiMfc^gffl^^ 56 4 frTOSfi-TiS 0 . 
SIR 2 0_b0B«*»f»U ttffi'vy F 6 3<7)tttflftE 

*{ii#fr{aaiw{i75 ^ ^ y f«;m 547 jwsjwm 



Jdfcl&SSfuo^. z<7)Ty4X>bm**7 47 

iZW$l20<7)TyJ X>h-?-?%ZZWBLXmfii.2 

[0046] X«»»Wt50(Cj:*i»t{frNvF60^) 
SWfflfcaffFfiW^ifeoT* YMg|Mlfli4 0c7)^il 

gSto>4>JWu *^WB#tf>fi«fcli. l± 

*fc»tSW 3 3 a L . H^^UX'^-f X d fcS 
SSWtttaj^v F 6 3j&»6«tf 3*l4«S£»-J*» 
3 3a (rr *t. ?R{iS<ofi»$-ai^T-|= h X 0 (dKfi$ 

flTV^. -f&;b*>, Dtai^<yF6 3^<ottai$fl4?S 

aHSBh^MiMje^ifeftt. »t«»3 3artfc 

«i*f 2 0 0 0?iS#<7)}®jS$:tta3^y F 6 3 *»4>»t, 
-e^2 0 0 0^(7)*®^ii^)SS$rS!l« Lfctt. 3 

izm^xatm^'y f 6 3*^ttai-r?»*®'ftSBi^ 

S^*Srftiifitfc=5rl> J: d «B6t4^y FW&0H 

mmti zbtzx-i xm&&< wmzmfa 2 o±i>zn 

[0047] itz. XSft^i&$9f|5 Ol,zX&V±iij'w F 
6 0 ^WWHBJ^IITfflrC* o T . Y«t#i&^^4 0 

V^4. I«\7 Fft^J-- y h34(4. ttffiA..y h' 6 3 

&xoizmnLZtvti'?v--yyu3 4a.i:. 

TtftX o (cttSl^-y F 6 SOttNttlcttlUyXjkME 
mmiz* * y T£ frJ&tl df ^ >y tf 3 4 b k t 

Wt4. 

[ 0 0 4 8 ] **K««»»tt<0««teOV^H 
4$milXWffit&. H2(^-r3>-e A -^3 6{i: 

^3 0fc:tJft*3d«B3 l<7)T^rfiatJR^§ii^l 

m3 8tzwgfetix^i. ®mm 8ixYW®W!®m 
immmtiXoiz^x^h, tn. vmm3 8n 

9. r^t-^<7)4oc7)/J^-^Ht^ 

[0049] ttSJAs-y F 6 3UIHMB3 8C«||$flX: 
^>y F^t&[llffi3 9frL>mm*?Z&li. m&094 5 

F 6 3 0X»»<O-*fcifc* LT^-T t 5 ( a ) X 
hi. tta}A.<y F6 3Wi^-y F*iBfcHBft^)tttU/X 

;u9 i*<^j$$fi, &m&jx)]s9 im^iinxsa59 
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*S*l"0*4. ®mL&®9 2tttttiJSSl6 2te«l8$ 

ii£*«!6»9 4iclM*->TV*. *fc* HJII9 3<7)8} 

[0050] JJS'Vy 9*»4>jSajS#lfcK 
»rt^«iH 5 (b) te*cf£dte&oT^4. 

man k j: 4 «e * ±# $ * 4 «E4*>±if m tut . 

txy*F9 5<3SWteJ:oTtlWKg*9 2«K>*tt 
5S L . $«&8& 9 4 * 4>tttttf8iRM)&« 9 2te3l#ii 
till.. Jfcte, Wln«BE*3B«fc:«T3*&«EE3tl»T 
^©teii, txy^9 5jWKW£JBBLT (HiOTJ 

x) mmmn9 2<7*gm5rfln r $tf4<o-t\ m^m 
g& 9 2 i*itcjR^$ tix v \t mmzwti ;x)V9i *> &a 
awcjf Ljijsii*. ta>4t&te, *EE*»tffflWffv 

#ttaiyx;i/9i*^wi^)g*<ttaj$its. a» 

*fi±fEft*En&nttEv h . sm«JEvo, mmr^k' 

te «t o "CSOflW'S d i: *WC* 4 . 
[0051] SV04 £#S? tT*SIX<^H«l9fiROfll 
«*»BW-4. ±ie«ottttJ«S6 2(CiiiUQN-6 2 a& 
t^J«H-6 2bjWR9Wt&*U Ztlt>cr>m.st6 2 a 
S.l^!iSth6 2 b{4*ft*W!tiiJS»6 2^*«-fb<S 
»<^aiat^*»]MPi3 y h n-9 6 5 teffl#r 

fll«C»^V>TjiS«ll«8#t^'y PHM9II3 9te 
iM 0 . 'vy HB»islK3 9 JtiJEW«]lt««ft!SaWi6K 
teJEt£&®&&#T'tt£B^-y P6 3 £HKr*-*BIHI 

[00 52]&fc, 0 3 teiirfttl^fr 3 3 i±f££-f 4 

-*3 6fcSaiU 3>Ki-^3 6tia®6frtJBt 

3 6 (ciiffiKtt&fflt 7 0 i 4fc««$ivn* 



te£-?V>T . SS2 0 te*fT4*!i3#^7 LTS1S2 0 
£B#£ ttz®£X'$> nX. H3 (CS^«Bd«R4 5 

#aaa^fl*te*fc k s tc. »«2 o zmm&m 
tca*^o-f4. 

[00531 06 f i*HM?)M2{tM&s« 2 o 

CD (ti^fA*^) ^ri:$r#0a.^'>' l J3y'> 
xv n& . 7 * h ^>f Kft k'OS^H 

0»ISftMrif36«J«f 4>*i4 . 2 OJif^-fe >y 
v^^*y^k'coS«^|ftg|5HJR^§nTV^4. 3yb° A 
~^3 6rtlclStt§^SiJ»ro^5ASr®i!lt> 

S#ifcfflR2 0fc«t4»l*»(ST'r* ! arif, W«<0BI 

ftU4 5±.Wm&K<rfflSL2 0 *%4 k § «±S^2 

0^v>*&(cliil»fc, «r^^rffiK2 0»±IS»K« 
*WW»«JROflJU S«S1f^4 5±(;EMt4 (ST 
1) . 

[0054] mz. mmmm 5±.izwmztitim. 

2 0t»tT, 0 3 4 4 £JR 9 f+tt 

-W<0*tlK)W>ey4 4 ab££2 OetiSMM ( YWct) 
jE*m«««) *^*Sfc44TfflB&«Hi»7 0fc:J: 
0^»§ii4C:i(:J:oT. £«2 0#&fiife63*i4 

(ST2) , »K^^4 5i±mm2 0<WP{£ 

mmtt kmu2o mmm-tz . 

[0055] SM^«i4 5 Jifcfia*S*lfc»E 

2o<o»»*jEa<ot<o mm. i«2o^w 

Y«|i:e*f 4»». «V^li, ««[2 0CDi!lffia5 (Y« 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] A manufacturing installation of a micro lens to which said drop is made to adhere on said substrate at least in 
order to form a micro lens by stiffening said resin which a drop of non-hardening resin characterized by providing the 
following was made to adhere on a substrate, and adhered Said drop is turned caudad and it is the discharge head in 
which regurgitation is possible. A substrate base material by which opposite arrangement was carried out under this 
discharge head said substrate base material ~ abbreviation — a 1 st migration means to constitute possible [ positioning J 
in two or more locations which met in this 1st direction while constituting movable in the 1st level direction 
abbreviation which intersects said 1 st direction in said discharge head — a 2nd migration means to constitute possible 
[ positioning ] in two or more locations which met in this 2nd direction while constituting movable in the 2nd level 
direction 

[Claim 2] A manufacturing installation of a micro lens characterized by being set as a location from which it separated 
in claim 1 from a lower part location of moving trucking of said discharge head where a feeding-and-discarding location 
of said substrate to said substrate base material top is specified by said 2nd migration means. 

[Claim 3] It is the manufacturing installation of a micro lens characterized by having the resin hold section which holds 

said resin with which said discharge head was supplied in claim 1 or claim 2, a regurgitation nozzle which was open for 

free passage in this resin hold section, and a piezo-electric element which changes capacity of said resin hold section 

according to the deformation, and makes said drop breathe out through said regurgitation nozzle. 

[Claim 4] A manufacturing installation of a micro lens characterized by having a gravimetry means for measuring 

weight of said drop breathed out from said discharge head in any 1 term from claim 1 to claim 3. 

[Claim 5] It is the manufacturing installation of a micro lens characterized by being prepared in a location from which it 

separated from moving trucking of said substrate base material which is the lower part location of moving trucking of 

said discharge head where said gravimetry means is specified by said 2nd migration means in claim 4, and is specified 

by said 1 st migration means. 

[Claim 6] A manufacturing installation of a micro lens characterized by having a head maintenance means for 
maintaining said discharge head in any 1 term from claim 1 to claim 4. 

[Claim 7] It is the manufacturing installation of a micro lens characterized by being prepared in a location from which it 
separated from moving trucking of said substrate base material which is the lower part location of moving trucking of 
said discharge head where said head maintenance means is specified by said 2nd migration means in claim 6, and is 
specified by said 1 st migration means. 

[Claim 8] A manufacturing installation of a micro lens characterized by equipping two or more locations of the vertical 
direction with a 3rd migration means to constitute possible [ positioning ] while constituting said discharge head from a 
claim 1 movable in the vertical direction in any 1 term to claim 7. 

[Claim 9] A manufacturing installation of a micro lens characterized by having a control means which operates said 
discharge head while positioning with said 1 st migration means and said 2nd migration means in any 1 term from claim 
1 to claim 8 so that said drop may be made to adhere in a predetermined gap and a predetermined array on said 
substrate. 

[Claim 10] A manufacturing installation of a micro lens characterized by having a control means which operates said 
discharge head while positioning with said 1 st migration means and said 2nd migration means in any 1 term from claim 
1 to claim 9 so that said drop may be made to adhere only to a need field on said substrate. 

[Claim 1 1 ] A manufacture method of a micro lens which forms a micro lens by stiffening said resin which a drop of 
non-hardening resin characterized by providing the following was made to adhere on a substrate, and adhered A surface 
treatment process which performs surface treatment which adjusts wettability to said non-hardening resin on a front face 
of said substrate A resin adhesion process of said two or more drops being dropped sequential or simultaneous, and 
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making them adhering on said substrate which performed this surface treatment A resin hardening process of stiffening 
said drop which adhered on said substrate 

[Claim 12] In claim 1 1, it sets at said surface treatment process. An adhesion field of said drop and a border area 
arranged between these adhesion fields are set up on a front face of said substrate. A manufacture method of a micro 
lens characterized by performing said surface treatment to at least one side of said adhesion field and said border area so 
that it may be fallen by wettability to said non-hardening resin of said border area rather than wettability to said non- 
hardening resin of said adhesion field. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacturing installation and the 

manufacture method of a micro lens. 

[0002] 

[Description of the Prior Art] Generally, as the manufacture method of a micro-lens array, the front face of the 
transparence substrate which consists of glass, a porosity silica, etc. is covered with a mask, a minute opening is 
prepared in a mask, and there is the 1 st method of diffusing the ion for changing the refractive index of a substrate from 
this minute opening etc. as indicated by JP,62-96324,A. 

[0003] Moreover, the 2nd method shown in drawing 10 using etching processing of a substrate apart from the above- 
mentioned method is also used. First, as shown in drawing 10 (a), after putting a mask 11 on the front face of the 
transparence substrate 10, minute opening 1 la is formed in a mask 11, and semi-sphere-like crevice 10a is formed with 
etching reagents, such as fluoric acid. Next, a mask 1 1 is removed as shown in drawin g 10 (b). And as shown in 
drawing 10 (c), the transparence substrate 1 3 is pasted up on a substrate 1 0 through the transparence adhesives 1 2. At 
this time, crevice 10a is filled up with the transparence adhesives 12, and the micro-lens array equipped with the optical 
surface 102 according to the difference of the refractive index of the transparence adhesives 12 and the transparence 
substrate 1 0 is formed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it sets to the above-mentioned conventional method. Since ion etc. 
is diffused and the refractive index is selectively changed, after a mask formation process, a mask clearance process, a 
washing process, etc. are needed and all form a mask in a transparence substrate in the 1 st method upwards, In order to 
form an optical surface by etching also in the 2nd above-mentioned method, there is a trouble that production control is 
difficult and reduction of a manufacturing cost is difficult. 

[0005] Moreover, since the process control to diffusion or etching is difficult also in which method, the construction 
material of the transparence substrate set as the object of a process will be limited, and there is also a trouble that it is 
difficult to use a cheap substrate material. 

[0006] Furthermore, in order to carry out the ionic diffusion into a substrate etc. by the 1 st method, and since it is 
necessary to etch a substrate by the 2nd method, there is a trouble that reduction of a manufacturing cost is difficult too, 
from each having to use a thick substrate. 

[0007] Then, while raising productivity by the equipment configuration which this invention solves the above- 
mentioned trouble, and the technical problem reduces the manday at the time of manufacture by making unnecessary 
mask formation currently performed conventionally, mask clearance, washing processing, etc. in manufacture of a 
micro lens, and can realize the efficient manufacture method, it is in reducing a manufacturing cost. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem a manufacturing installation 
of a micro lens of this invention In order to form a micro lens by stiffening said resin which a drop of non-hardening 
resin was made to adhere on a substrate, and adhered, It is the manufacturing installation of a micro lens which makes 
said drop adhere on said substrate at least, and said drop is turned caudad. A discharge head in which regurgitation is 
possible, a substrate base material by which opposite arrangement was carried out under this discharge head, and said 
substrate base material « abbreviation — with a 1st migration means to constitute possible [ positioning ] in two or more 
locations which met in this 1st direction while constituting movable in the 1st level direction abbreviation which 
intersects said 1 st direction in said discharge head - while constituting movable in the 2nd level direction, it is 
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characterized by equipping two or more locations which met in this 2nd direction with a 2nd migration means to 
constitute possible [ positioning ]. 

[0009] By the ability making it able to move in the 2nd direction and positioning [ being able to move a substrate on a 
substrate base material in the 1st direction with the 1st migration means, being able to position, and ] a discharge head 
with the 2nd migration means, according to this invention Since it becomes possible to make a drop of non-hardening 
resin adhere to two or more locations of arbitration on a substrate efficiently, a micro lens can be easily manufactured by 
stiffening the drop concerned. Especially, rather than a conventional method, a routing counter can reduce substantially, 
productive efficiency is also high, and moreover, since there is little constraint to a substrate, reduction of a remarkable 
manufacturing cost and improvement in productivity can be aimed at. 

[0010] In the above-mentioned invention, it is desirable to be set as a location from which it separated from a lower part 
location of moving trucking of said discharge head where a feeding-and-discarding location of said substrate to said 
substrate base material top is specified by said 2nd migration means. 

[001 1] Since it becomes possible to perform independently (being concurrent) actuation of a discharge head, and 
feeding-and-discarding actuation of a substrate mutually by setting a feeding-and-discarding location of a substrate as a 
location from which it separated from a lower part location of moving trucking of a discharge head by the 2nd migration 
means according to this invention, it becomes possible for that actuation of another side receives constraint to decrease 
and to process efficiently by one actuation. 

[0012] As for said discharge head, in each above-mentioned invention, it is desirable to have the resin hold section 
which holds said supplied resin, a regurgitation nozzle which was open for free passage in this resin hold section, and a 
piezo-electric element which changes capacity of said resin hold section according to the deformation, and makes said 
drop breathe out through said regurgitation nozzle. 

[0013] According to this invention, it becomes possible to be able to make minute amount non-hardening resin breathe 
out with a sufficient precision, and to form a detailed micro lens in high degree of accuracy, since it is constituted so 
that capacity of the resin hold section may be changed according to deformation of a piezo-electric element and a drop 
of non-hardening resin may be made to breathe out. Moreover, since a concurrency can be carried out and the 
regurgitation of many drops can be carried out continuously, productivity can be raised. 

[0014] In each above-mentioned invention, it is desirable to have a gravimetry means for measuring weight of said drop 
breathed out from said discharge head. 

[0015] According to this invention, it becomes possible to control weight of a drop with a sufficient precision by 
measuring weight of a drop breathed out from a discharge head. For example, precision of discharge quantity of a 
discharge head can be raised by controlling regurgitation conditions of a discharge head based on a gravimetry value of 
a drop. 

[0016] In this invention, said gravimetry means is the lower part location of moving trucking of said discharge head 
specified by said 2nd migration means, and it is desirable to be prepared in a location from which it separated from 
moving trucking of said substrate base material specified by said 1st migration means. 

[0017] By being prepared in a location from which a gravimetry means is the lower part of moving trucking of a 
discharge head by the 2nd migration means, and it separated from moving trucking of a substrate base material by the 
1 st migration means according to this invention Since a gravimetry of discharge quantity of a discharge head can be 
performed independently of actuation of a substrate, Controlling decline in productive efficiency, since a gravimetry can 
be performed irrespective of a processing condition of a substrate at any time when a gravimetry is needed, a gravimetry 
can be carried out suitably and adhesion processing of a highly precise drop can be carried out. 
[0018] In each above-mentioned invention, it is desirable to have a head maintenance means for maintaining said 
discharge head. 

[0019] According to this invention, maintenance of a discharge head, for example, cleaning of a discharge head, 
maintenance of a condition, etc., can be suitably carried out by establishing a head maintenance means to maintain a 
discharge head. In the case of a discharge head especially equipped with a detailed regurgitation nozzle, actuation 
moreover stabilized can be secured by maintenance of a discharge head, without reducing regurgitation precision. 
[0020] In this invention, said head maintenance means is the lower part location of moving trucking of said discharge 
head specified by said 2nd migration means, and it is desirable to be prepared in a location from which it separated from 
moving trucking of said substrate base material specified by said 1 st migration means. 

[0021] By according to this invention, being the lower part location of moving trucking of said discharge head by the 
2nd migration means, and forming a head maintenance means in a location from which it separated from moving 
trucking of said substrate base material by said 1 st migration means Since a maintenance service of a discharge head can 
be performed independently of actuation of a substrate, Since a gravimetry can be performed irrespective of a 
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processing condition of a substrate at any time when a maintenance service is needed, Since precision of a discharge 
head can be maintained and failure can be reduced by maintenance service, controlling decline in productive efficiency, 
adhesion processing of a highly precise drop can be carried out certainly. 

[0022] In each above-mentioned invention, while constituting said discharge head movable in the vertical direction, it is 
desirable to equip two or more locations of the vertical direction with a 3rd migration means to constitute possible 
[positioning]. 

[0023] Since it becomes possible to adjust distance between a discharge head and a substrate front face by establishing a 
3rd migration means to position a discharge head in two or more locations of the vertical direction according to this 
invention, drop distance of a drop can be adjusted and an impact condition over a substrate front face of a drop can be 
changed. Therefore, control of an adhesion configuration of a more precise drop is attained and can form a highly 
precise micro lens. 

[0024] In each above-mentioned invention, it is desirable to have a control means which operates said discharge head, 
positioning with said 1 st migration means and said 2nd migration means so that said drop may be made to adhere in a 
predetermined gap and a predetermined array on said substrate. 

[0025] According to this invention, since many drops can be made to adhere in a desired gap and a desired array by 
control means now, it becomes possible to cope with manufacture of various micro-lens structures flexibly. 
[0026] In each above-mentioned invention, it is desirable to have a control means which operates said discharge head, 
positioning with said 1 st migration means and said 2nd migration means so that said drop may be made to adhere only 
to a need field on said substrate. 

[0027] Since it becomes possible to make a drop adhere only to a need field on a substrate by control means according 
to this invention, it is not necessary to adhere a useless drop and a micro lens can be manufactured efficiently. 
[0028] In each above-mentioned invention, positioning of a substrate in adhesion processing of a drop, optimization of a 
discharge direction, etc. can be further attained at least by [ of the three axes of rotation which intersect perpendicularly 
at least the above-mentioned substrate base material and one side of a discharge head ] establishing one rotation [ any ] 
means constituted possible [ positioning ] in two or more revolution locations while constituting pivotable around. 
[0029] Next, a manufacture method of a micro lens of this invention It is the manufacture method of a micro lens which 
forms a micro lens by stiffening said resin which a drop of non-hardening resin was made to adhere on a substrate, and 
adhered. A surface treatment process which performs surface treatment which adjusts wettability to said non-hardening 
resin on a front face of said substrate, It is characterized by having a resin adhesion process of said two or more drops 
being dropped sequential or simultaneous, and making them adhering on said substrate which performed this surface 
treatment, and a resin hardening process of stiffening said drop which adhered on said substrate. 
[0030] Since it becomes possible to set up more wettability on a drop and a front face of a substrate freely by 
performing to beforehand surface treatment which adjusts wettability to non-hardening resin on a front face of a 
substrate according to this invention, constraint received with the raw material property of a substrate material or non- 
hardening resin is reduced, and a better micro lens can be manufactured. Here, as surface treatment, it does not only stop 
at adhesion of surface roughness on a front face of a substrate, an activity degree of the front face itself, active species 
of ion and others, and a functional group of a hydrophilic group and others etc., but also when forming a layer which has 
a different property from substrate construction material in wettability to non-hardening resin, it is contained. 
[003 1] In each above-mentioned invention, in said surface treatment process, it is desirable to perform said surface 
treatment to at least one side of said adhesion field and said border area so that an adhesion field of said drop and a 
border area arranged between these adhesion fields may be set up on a front face of said substrate and it may be fallen 
by wettability to said non-hardening resin of said border area rattier than wettability to said non-hardening resin of said 
adhesion field. 

[0032] Since a drop stops being able to adhere to a border area easily by making it fallen by the wettability of a border 
area rather than the wettability of an adhesion field by setting up a border area between adhesion fields of a drop, and 
performing surface treatment to at least one side of an adhesion field and a border area according to this invention, 
generating of a defect of a location gap of a drop, coalesce between adjoining drops, etc. can be controlled. Here, a case 
where surface treatment which reduces wettability only to a border area is performed as a surface treatment process, and 
a case where processing which raises wettability only to an adhesion field is performed are included. 
[0033] 

[Embodiment of the Invention] Next, the manufacturing installation of the micro lens concerning this invention and the 
operation gestalt of the manufacture method are explained to details. 

[0034] [Basic process] drawing 1 is outline process explanatory drawing showing the fundamental process procedure in 
the manufacturing process of the micro lens which uses the manufacturing installation of this operation gestalt. With 
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this operation gestalt, as shown in drawing 1 (a), surface treatment is beforehand performed to surface 20a of the 
substrate 20 which consists of a glass substrate, a plastic plate, a semiconductor substrate, etc. (surface treatment 
process), next, the drop 22 which consists of non-hardening resin by the discharge head 21 on surface 20a of a substrate 
20 as shown in drawin g 1 (b) ~ every one or every two or more drop sequential — or you make it dropped 
simultaneously (drop adhesion process) At this time, the drop 22 equipped with the front face formed on surface 20a of 
a substrate 20 so that it might rise in the shape of a convex surface with the wettability of non-hardening resin to surface 
20a or the surface tension of non-hardening resin adheres. And as shown in drawin g 1 (c), the drop 22 arranged on 
surface 20a of a substrate 20 is stiffened, and a micro lens 23 is formed (resin hardening process). In this case, as 
hardening processing of a drop 22, if resin is thermosetting resin, it will heat, and an optical exposure will be performed 
if resin is photoresists, such as an ultraviolet curing mold. 

[0035] In the above-mentioned process, the thin film which consists of a raw material which may perform processing 
which changes the wettability of surface 20a of a substrate 20 itself as a surface treatment process shown in drawing 1 
(a), and has the moderate wettability to non-hardening resin on surface 20a of a substrate 20 may be formed. For 
example, there is a method of contacting various active species, such as ozone gas, oxygen gas, various ion, and plasma, 
to surface 20a as surface treatment which raises wettability. In this, it is the simplest on manufacture and the 
atmospheric pressure plasma method which puts the plasma produced by discharge performed to the bottom of 
atmospheric pressure as a method that cost reduction can be planned, and activated gas to surface 20a is the most 
desirable. Moreover, what is necessary is just to coat various transparent resin beforehand as the above-mentioned thin 
film. The resin as a thin film raw material is selected in consideration of the wettability to the non-hardening resin made 
to adhere as a drop. 

[0036] In addition, the above-mentioned surface treatment process is not necessarily a required process. For example, it 
is because it is not necessary to process surface 20a of a substrate 20 if a desired convex surface is acquired only with 
wettability with the raw material of a substrate 20 itself, and non-hardening resin, and the surface tension of non- 
hardening resin. 

[0037] As the resin made to adhere as the above-mentioned drop, and resin beforehand coated on a substrate 20, the 
resin which has various translucency, such as silicone resin, acrylic resin, polycarbonate resin, and polyimide resin, can 
be used. Moreover, in the case of this manufacture method, the resin of a substrate and a drop may be the almost same 
raw material. 

[0038] The operation gestalt of the manufacturing installation of the micro lens which starts this invention with 
reference to a [manufacturing installation] next drawi ng 2 thru/or drawing 6 is explained. Drawing 2 is the outline 
perspective diagram showing this whole equipment structure. In addition, the rectangular coordinate system of X, Y, 
and Z shown in the upper left of draw ing 2 in the following explanation is used as a bearing index. The Y-axis migration 
device 40 which is the 1 st migration means constituted by this equipment so that it might be extended on the support 
board 3 1 of a stand 30 at a cross direction (Y shaft orientations), It is installed up through the stanchion 32 of a left 
Uichi pair to the support board 31, and the regurgitation device 60 constituted by the longitudinal direction movable is 
established according to the X-axis migration device 50 which is the 2nd migration means constituted so that it might be 
extended to a longitudinal direction (X shaft orientations), and the X-axis migration device 50. 
[0039] The electronic balance 33 which is a gravimetry means on the right-hand side of the above-mentioned X-axis 
migration device 50 is installed on the support board 31, and the head maintenance unit 34 which is the maintenance 
means of a discharge head on the left-hand side of the X-axis migration device 50 is installed in the interior of a stand 
30. The above-mentioned structure installed above the support board 31 is covered with the safety guard 35 in the 
whole, and it is constituted so that an operator can open after the left forward right and close a safety guard 35 
selectively suitably. The computer 36 which constitutes some control units which manage the whole equipment, monitor 
36a, and keyboard 36b are installed in the side of a stand 30. 

[0040] Drawing 3 shows the main structures on the support board 3 1 in the above-mentioned equipment configuration 
more to details. The Y-axis migration device 40 is equipped with the linear guide 41 which equipped Y shaft 
orientations with two guide rails, and the slider 42 constituted free [ migration on the linear guide 41 ]. For example, 
linear motor structure is prepared in the linear guide 41 and a slider 42, and move a slider 42 to Y shaft orientations by 
this, and it is made to stop in the location of arbitration, and it is constituted so that it can position. 
[0041] The rolling mechanism 43 shown by the graphic display dotted line is carried in a slider 42, and the base material 
44 is being fixed on this rolling mechanism 43. The rolling mechanism 43 is constituted so that angle of rotation of the 
circumference of the vertical line of the base material 44 to a slider 42 can be adjusted to the interior at arbitration 
including theta angle adjustment motor. The substrate support plate 45 is attached on the base material 44. The small 
opening for vacuum adsorption is prepared in a front face at the substrate support plate 45, and this opening is connected 
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to the exhaust which is not illustrated through the attraction path formed in the base material 44. For this reason, it is 
constituted so that the adsorption maintenance of the substrate 20 can be carried out on the front face of the substrate 
support plate 45. The configuration extended to X shaft orientations throws away into one flank of the substrate support 
plate 45 5 the case of a graphic display Y shaft-orientations back side, i.e., the back end section of a base material 44, it 
strikes to it, and the board 46 is attached in the base material 44. It throws away for this discharge head to which the 
regurgitation device 60 mentions a board 46 later throwing away a drop, and striking by throwing away and striking, or 
trying and striking, and carrying out, and strikes, and area is constituted. It throws away and strikes and, as for area, it is 
desirable to be formed like a graphic display in accordance with X shaft orientations which are the migration directions 
of the regurgitation device 60. 

[0042] The Y-axis migration device 40 is constituted so that it can arrange in the location from which it separated from 
the moving trucking of the regurgitation device 60 which moves the substrate support plate 45 which carries out 
adsorption maintenance of the substrate according to the X-axis migration device 50 mentioned later. And the substrate 
feeding-and-discarding location is set as one of the locations from which it separated from the moving trucking of the 
regurgitation device 60. With this operation gestalt, the substrate feeding-and-discarding location is set as the forefront 
edge (portion by which the substrate support plate 45 is arranged in drawing 3 ) of the moving trucking of the substrate 
support plate 45 by the Y-axis migration device 40. In this substrate feeding-and-discarding location, while the substrate 
20 which processing completed is removed from on the substrate support plate 45, the new substrate 20 for processing is 
laid on the substrate support plate 45. Although the delivery activity of a substrate may be done by the help, it consists 
of these operation gestalten so that the substrate feeding-and-discarding device (for example, scalar type robot) which is 
not illustrated so that it may mention later can perform automatically. 

[0043] In the X-axis migration device 50, it is extended to X shaft orientations so that it may cross to the moving 
trucking [ above the Y-axis migration device 40 ], as the column 51 by which connection immobilization was carried 
out shows the upper part of the stanchion 32 of a couple shown in drawing 2 at drawing 3 . Mounting immobilization is 
carried out at the column 51 so that the linear guide 52 may be extended to X shaft orientations. A slider 53 is attached 
in the linear guide 52 free [ migration to X shaft orientations ], and the slider 53 is constituted so that it may move to X 
shaft orientations, it may stop in the location of arbitration and it can position according to the linear motor structure 
constituted by the linear guide 52 and the slider 53. 

[0044] The head controller 61 of the regurgitation device 60 is attached in a slider 53, the regurgitation container 62 is 
attached in this head controller 61, and the lower part of the regurgitation container 62 is equipped with the discharge 
head 63 . A total of four small motors of the small motor (angle gamma motor) for the revolution of the circumference of 
the small motor (beta angle motor) for the revolution of the circumference of the small motor (alpha angle motor) for 
the revolution of the circumference of the small motor for vertical actuation (Z-axis motor) and the Z-axis and the X- 
axis and a Y-axis are carried in the head controller 61 . The regurgitation container 62 is constituted by these small 
motors and the advice device which enables vertical actuation of Z shaft orientations, rotation actuation of the 
circumference of the Z-axis, rotation actuation of the circumference of the X-axis, and rotation actuation of the 
circumference of a Y-axis, respectively so that it can rotate to the circumference of X, Y, and the Z-axis, respectively 
(splash), while it is movable in the vertical direction. Non-hardening resin is held in the regurgitation container 62. The 
discharge head 63 is constituted so that the regurgitation of the non-hardening resin held in the regurgitation container 
62 may be carried out as a drop with an ink jet method. 

[0045] In addition, the camera 64 for observation is being fixed to the slider 53 by the side location of the above- 
mentioned head controller 61, and the image on a substrate 20 is acquired, and it is used in order to define the 
regurgitation location of a discharge head 63. Moreover, it is installed in the right-hand side this side location of the Y- 
axis migration device 40 so that the camera 47 for alignment can photo the substrate 20 on the substrate support plate 45 
from the upper part of a base material 44. This camera 47 for alignment is used in order to photo the alignment mark of 
a substrate 20 etc. and to position a substrate 20. 

[0046] It is the directly under location of the moving trucking of the discharge head 60 by the X-axis migration device 
50, and it strays off the moving trucking of the Y-axis migration device 40, and the electronic balance 33 is being fixed 
to the location of the right-hand side side on the support board 3 1 . The electronic balance 33 receives in the upper part, 
carries container 33 a, receives the drop breathed out from the discharge head 63 arranged as a graphic display dotted 
line shows, wins popularity in container 33a, and it is constituted so that the weight of a drop can be measured. Namely, 
in order to measure the weight for one drop of drop breathed out from a discharge head 63, the weight per drop is 
computed by setting, and setting to a computer 36 in receptacle container 33 a, after receiving the drop for 2000 drops 
from a discharge head 63 and measuring the weight of the non-hardening resin for 2000 drops. And a drop can be made 
to adhere with a sufficient precision on a substrate 20 by controlling the head actuation circuit which mentions later the 
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amount of the drop of the non-hardening resin which carries out the regurgitation from a discharge head 63 based on 
this calculation weight value per drop so that it may become an optimum value now. 

[0047] Moreover, it is the directly under location of the moving trucking of the discharge head 60 by the X-axis 
migration device 50, and the head maintenance unit 34 which is a head maintenance means is arranged in the location of 
the left-hand side side from which it separated from the moving trucking of the Y-axis migration device 40. This head 
maintenance unit 34 has capping section 34b which puts a cap on the head front face in which the regurgitation nozzle 
was formed, in order to make it a regurgitation nozzle not get dry at the time of standby of a discharge head 63 as the 
regurgitation nozzle which a discharge head 63 mentions later is indicated to be cleaning section 34a constituted so that 
it could clean to at any time periodically at the time of the inside of the adhesion process of a drop, or standby by the 
graphic display dotted line. 

[0048] Next, the configuration of the control system of this equipment is explained with reference to drawing 4 . The 
computer 36 shown in drawing 2 is connected to the control panel 38 held in the lower part location of the support board 
3 1 in a stand 30. A control panel 38 carries out control actuation of the linear motor of the Y-axis migration device 40, 
and the theta angle adjustment motor of a rolling mechanism 43, and carries out control actuation of the linear motor of 
the X-axis migration device 50. Moreover, it connects also with four small motors, the Z-axis motor formed in the head 
controller 61, an alpha angle motor, a beta angle motor, and an angle gamma motor, and the control panel 38 is 
constituted so that control actuation of these may be carried out, respectively. 

[0049] A discharge head 63 receives a driving signal from the head actuation circuit 39 connected to the control panel 
38, and it is constituted so that the regurgitation of the drop may be carried out to proper timing. It is d rawing 5 (a) 
which expands and shows a part of structure of a discharge head 63. Two or more regurgitation nozzles 91 are formed in 
a head front face at a discharge head 63, the resin hold section 92 is formed every regurgitation nozzle 91 , and the wall 
surface of the opposite hand of the regurgitation nozzle 91 in this resin hold section 92 is constituted by the thin film 93 
which has flexibility. The resin hold section 92 is connected with the liquid supply way 94 connected to the 
regurgitation container 62. Moreover, the piezo-electric element 95 has pasted the outside surface of a portion which 
attends the resin hold section 92 of a thin film 93. 

[0050] The driving signal sent out from the above-mentioned head actuation circuit 39 is shown in drawing 5 (b). Here, 
voltage Vh is the maximum applying voltage to a piezo-electric element 95, and a period T is a period of the driving 
signal in the case of performing discharging continuously. When applied voltage is reference voltage V0, according to 
deformation of a piezo-electric element 95, to time of voltage starting which raises voltage by driving signal **, the 
resin hold section 92 is extended a little, and resin is drawn in the resin hold section 92 from the liquid supply way 94. 
Next, since a piezo-electric element 95 deforms into time of voltage dive to which applied voltage is reduced rapidly ** 
rapidly and reduces the capacity of the resin (returning from condition which was deforming with applied voltage to 
initial state) hold section 92 to it, the resin held in the resin hold section 92 is rapidly extruded from the regurgitation 
nozzle 91 . After an appropriate time, the capacity of the resin hold section 92 increases to time of returns of failed 
voltage which raise voltage to reference voltage V0 again **, and the regurgitation of resin is stopped. By repeating 
such an operating cycle, a minute drop is breathed out from each regurgitation nozzle 91 of a discharge head 63. Since 
the capacity of a drop is controllable with a precision sufficient even to an a minimum of 5 nano liter grade, it can be 
restricted to sufficient amount to form the micro lens of about 10 micrometers of diameter numbers for the amount of 
resin of a drop. Moreover, the same part may be made to breathe out two or more drops, and the drop corresponding to 
one micro lens may be formed. The discharge quantity of a drop can be controlled by the above-mentioned maximum 
applying voltage Vh, reference voltage V0, a period T, etc. 

[0051] With reference to drawing 4 , the configuration of the control system of this equipment is explained again. 
Thermometer 62a and viscometer 62b are attached in the above-mentioned regurgitation container 62, and these 
thermometer 62a and viscometer 62b output the temperature and viscosity of non-hardening resin in the regurgitation 
container 62 to the resin management controller 65, respectively. The resin management controller 65 sends the resin 
information about the temperature and viscosity which are outputted to a computer 36. A computer 36 outputs the 
driving signal which drives a discharge head 63 on the optimal conditions [ control signal / proper ] according to the 
temperature and viscosity of resin of the above [ delivery and the head actuation circuit 39 ] from the resin management 
controller 65 to the head actuation circuit 39 based on carrier beam resin information. 

[0052] In addition, the electronic balance 33 shown in drawing 3 sends out the weight data of a drop to a computer 36 at 
the time of weight measurement of the drop mentioned later, and a computer 36 performs count according to a 
Measuring condition, and computes the weight of a drop. Moreover, the substrate feeding-and-discarding device 70 is 
also connected to the computer 36. This substrate feeding-and-discarding device 70 is a feeding-and-discarding robot 
stationed for example, ahead [ equipment ]. The processing to a substrate 20 is completed based on the command from a 
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computer 36. It will be necessary to discharge a substrate 20 or, and When the substrate support plate 45 which is the 
case where the new substrate 20 needs to be supplied and is shown in drawing 3 comes to a substrate feeding-and- 
discarding location, a substrate 20 is eliminated from the substrate support plate 45, or the new substrate 20 is carried on 
the substrate support plate 45. 

[0053] Drawing 6 is an outline flowchart which shows the procedure of the standard substrate 20 of this equipment. The 
printed circuit board which mounted light emitting devices, such as photo detectors, such as semiconductor substrates, 
such as a silicon wafer which made the transparence substrate and solar-battery structure which consist of various 
plastics, such as alkali glass, a quartz, other various glass or acrylic resin, and polycarbonate resin, etc., CCD (charge 
coupled devices), etc. as a substrate 20, and a photodiode, and light emitting diode, is mentioned. The substrate 20 is 
beforehand held in the substrate storing sections, such as a cassette and a magazine. If a predetermined start condition is 
satisfied, that the processing to the substrate 20 which started the control program stored in the computer 36, and 
performed the start input, or was already laid on the substrate support plate 45 is completed etc. A computer 36 takes out 
a command to the above-mentioned substrate feeding-and-discarding device 70 (substrate feeding-and-discarding 
robot). When the substrate [ finishing / processing ] 20 is on the substrate support plate 45, after performing abatement 
actuation of a substrate 20, when there is no substrate 20 on the substrate support plate 45, the new substrate 20 is 
directly arranged on ejection and the substrate support plate 45 from the above-mentioned substrate storing section 
(ST1). 

[0054] Next, when moved by the substrate feeding-and-discarding device 70, a substrate 20 is positioned until the back 
end section (edge of the positive direction of a Y-axis) of a substrate 20 runs against gage pin 44a of the couple attached 
in the base material 44 shown in drawing 3 to the substrate 20 laid on the substrate support plate 45 (ST2). Then, the 
substrate support plate 45 will carry out adsorption maintenance of the substrate 20, if existence of a substrate 20 is 
checked. 

[0055] Next, alignment of a substrate is performed using the camera 47 for alignment so that it may become the things 
(for example, the position in which a Y-axis and the back end section of a substrate 20 cross at right angles or the 
position in which the side edge section (edge in alignment with a Y-axis) of a substrate 20 becomes a Y-axis and 
parallel etc.) of normal, about the position of the substrate 20 held on the substrate support plate 45 (ST3). 
[0056] Furthermore, a computer 36 calculates the starting position on the substrate 20 to which the drop of non- 
hardening resin is made to adhere based on image information with the camera 47 for alignment, the image information 
from the observation camera 64, etc. (ST4). 

[0057] On the other hand, while from ST1 to ST4 is performed as mentioned above, a discharge head 63 moves and 
stops to the right above location of receptacle container 33a of the above-mentioned electronic balance 33 (ST1 1). Next, 
measurement parameters, such as discernment data of the count of the regurgitation, the actuation conditions of the 
discharge head at the time of the regurgitation, and the regurgitation nozzle of a discharge head, are loaded (ST 12), the 
specified regurgitation nozzle is chosen (ST13), and the counter of the electronic balance 33 is cleared (ST14). 
(initialization) Thus, if a measurement setup is made, it will carry out by carrying out multiple-times (for example, 2000 
times) continuation of the discharging of a drop in the specified regurgitation nozzle (ST15), and the weight of the non- 
hardening resin which won popularity with the electronic balance 33 and collected in container 33a will be measured 
(ST 16). And this measurement weight is transmitted to a computer 36, and the weight value per one drop of drop is 
computed within a computer 36 (ST17). It checks whether measurement is performed at the last about all the 
regurgitation nozzles used as the measuring object (ST1 8), and when there is another regurgitation nozzle of the 
measuring object, repeat operation of the above-mentioned measurement procedure is carried out. Completion of the 
measurement to all the measuring objects starts the adhesion activity of the drop to a substrate 20. 
[0058] After the above-mentioned preparation is completed, the regurgitation device 60 moves to the starting position of 
discharging on a substrate 20 (ST5), drives a discharge head 63, and carries out the regurgitation of the drop on a 
substrate 20. At this time, two or more regurgitation nozzles may be operated simultaneously. The X-axis migration 
device 50 adheres a discharge head 63 to Y shaft orientations, and if the regurgitation is completed next, the Y-axis 
migration device 40 sends a substrate 20 to Y shaft orientations, and it makes the drop adhere to the need portion on the 
front face of a substrate 20 altogether with delivery (ST6). The delivery procedure of the Y-axis migration device 40 
and the X-axis migration device 50 In for example, the condition of having fixed to the location of predetermined Y 
shaft orientations, a substrate 20 according to the Y-axis migration device 40 A drop to two or more places of X shaft 
orientations, carrying out step feed of the discharge head 63 to X shaft orientations according to the X-axis migration 
device 50 Discharge, After a drop adheres to all the request parts of X shaft orientations, it carries out by repeating again 
actuation called discharge in a drop to two or more places of X shaft orientations 1 step feed according to the Y-axis 
migration device 40. Here, the delivery relation between the X-axis migration device 50 and the Y-axis migration device 
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40 may be constituted conversely. Furthermore, a drop should just be breathed out from a discharge head 63 in the 
location on the predetermined flat surface of a substrate 20 not the thing limited to the above delivery actuation but by 
being sent according to the Y-axis migration device 40, and positioning in the predetermined location of Y shaft 
orientations being performed anyway, and being sent according to the X-axis migration device 50, and performing 
positioning in the predetermined location of X shaft orientations. Thus, on the front face of a substrate 20, the drop of 
non-hardening resin falls one after another, and adheres. 

[0059] If it checks having made the drop adhere to the adhesion predetermined position of a drop where it was 
beforehand set on the front face of a substrate 20 altogether (ST7), a substrate 20 is moved to a substrate feeding-and- 
discarding location by the Y-axis migration device 40, and the adsorption of a substrate 20 by which adsorption 
maintenance was carried out on the substrate support plate 45 will be canceled, and it will be eliminated by the above- 
mentioned substrate feeding-and-discarding device 70 from the substrate support plate 45 (ST8). 
[0060] Since the moving trucking of the regurgitation device 60 by the X-axis migration device 50 intersects the moving 
trucking of the substrate 20 by the Y-axis migration device 40, it can make the location of the arbitration on the front 
face of a substrate 20 able to breathe out a drop from a discharge head 63, and can be made to adhere in the above- 
mentioned equipment. Moreover, regardless of a motion of a substrate 20, the regurgitation device 60 can be 
independently moved according to the X-axis migration device 50. And since the electronic balance 33 and the head 
maintenance unit 34 which are a gravimetry means are arranged in the location from which is on the moving trucking of 
the regurgitation device 60 by the X-axis migration device 50, and it separated from the moving trucking of a substrate 
20 Even if it is in the middle of the adhesion process of a drop, measurement of the regurgitation weight of a discharge 
head 63, cleaning, capping, etc. can be performed to at any time, moreover — since it is set as the location from which 
the feeding-and-discarding location of a substrate 20 is on the moving trucking by the Y-axis migration device 40, and it 
separated from the moving trucking of the regurgitation device 60 by the X-axis migration device 50 — the condition of 
the regurgitation device 60 — proper moreover, a substrate can be delivered smoothly and easily irrespective of how 
(feeding and discarding). 

[0061] In addition, if the adhesion process of the drop to the above-mentioned substrate 20 top is completed, a substrate 
20 will be moved, for example to a heating furnace or the optical exposure section as it is, and it will progress to the 
resin hardening process of stiffening a drop. In this case, it is necessary to move a substrate 20 in the condition of 
having made it the abbreviation horizontal so that the adhesion condition or adhesion location of a drop might not be 
affected. Therefore, it is desirable to perform a resin hardening process in above equipment in the condition [ having 
carried out adsorption maintenance on the substrate support plate 45 especially ]. For example, if it is the case where the 
front-end section of the moving trucking of the substrate by the Y-axis migration device 40 has been set as a substrate 
feeding-and-discarding location as mentioned above, it is desirable to constitute so that a heating furnace and the optical 
exposure section may be prepared in the back-end section (it is the location from which it separated from the moving 
trucking of the regurgitation device 60 according to the X-axis migration device 50 with a natural thing.) of the moving 
trucking concerned and it may shift to a resin hardening process only in migration actuation of the Y-axis migration 
device 40. 

[0062] Next, with reference to drawing 7 , the configuration of a micro lens 23 of coming to harden the drop 22 and the 
drop 22 concerned of the non-hardening resin which adhered on the substrate 20 is explained. As an adhesion 
configuration of the drop 22 on a substrate 20, as shown in drawin g 7 (a), it can grasp mostly with the contact angle 
theta over a substrate 20, the outer diameter Da of a drop 22, and the height (thickness) Ha of a drop 22. These contact 
angles theta, an outer diameter Da, and height Ha are determined by the wettability to the front face of the weight of 
non-hardening resin, surface tension, specific gravity, and a substrate 20 etc. moreover, an impact strong against the 
degree to which the drop breathed out from the regurgitation nozzle is not made as for the reload of an adhesion 
configuration to a substrate 20 — with, in reaching the target, the above-mentioned adhesion configuration changes also 
with the collision speed to the substrate 20 of a drop. This collision speed is influenced by the initial velocity of the drop 
22 when being breathed out from a discharge head 63, the distance of a discharge head 63 and the front face of a 
substrate 20, etc. Therefore, the adhesion configuration of a drop 22 is controllable by setting up about all the above- 
mentioned elements. 

[0063] On the other hand, there is not necessarily no adhesion configuration of a drop 22 what expresses the 
configuration of a micro lens 23, especially the configuration of an optical surface as it is. As shown in drawing 7 (b), 
the configuration of the micro lens 23 after hardening changes with the properties of the non-hardening resin which 
constitutes a drop 22 to the adhesion configuration of a drop 22. In many cases, by hardening processing, the adhesion 
configuration of a drop 22 is contracted and the outer diameter Db and height Hb of a micro lens 23 become a small 
value from both outer diameters Da and height Ha a little, respectively. Moreover, the angle phi of the rim section of a 
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micro lens 23 and the front face of a substrate 20 may become larger than the above-mentioned contact angle theta. 
[0064] Therefore, the configuration of a micro lens 23 is controllable by setting up in consideration of the configuration 
change before and behind hardening (Da, Db, Ha, and Hb, theta and phi), respectively about two or more conditions of 
influencing the adhesion configuration of a drop 22 as mentioned above. 

[0065] Next, with reference to drawing 8 , the case where a micro lens is formed on the transparence substrate 200 for 
liquid crystal panels by the above-mentioned manufacturing installation is explained. Much panel field 200a for forming 
a liquid crystal panel is contained in the transparence substrate 200 shown in drawin g 8 . Each panel field 200a of this 
transparence substrate 200 constitutes one side of the panel substrate of a liquid crystal panel, respectively. In each 
panel field 200a, screen field 200b corresponding to the actuation viewing area (field where a pixel is constituted) of a 
liquid crystal panel exists. In this screen field 200b, by making it correspond for every pixel of a liquid crystal panel, 
and forming a micro lens, opening of the pixel of a liquid crystal panel can be made to be able to condense light, and the 
numerical aperture of a liquid crystal panel can be raised substantially. Since it will be arranged on the outside of the 
actuation viewing area of a liquid crystal panel in perimeter field 200c which spreads on the outside of screen field 200b 
on the other hand, it is meaningless even if it forms a micro lens. For this reason, as shown in drawing 8 , make a drop 
adhere as mentioned above only inside screen field 200b, it is made to harden, and a micro lens is formed. Here, in order 
to form a micro lens, a slash is given to drawing and the portion of screen field 200b to which the drop was made to 
adhere is shown in it. 

[0066] When making a drop adhere selectively on the front face of the transparence substrate 200 as mentioned above, 
store the regurgitation location of a drop in a computer 36 beforehand, and a drop is not made to adhere to the above- 
mentioned perimeter field 200c, but a drop can be made to adhere only to screen field 200b in the above-mentioned 
manufacturing installation. Therefore, the adhesion activity of a drop can be done efficiently. In addition, in drawing 8 , 
the condition in the middle of turning caudad one by one from the graphic display upper part of a substrate 200, and 
making the drop adhere is shown. 

[0067] One of title operation gestalten of the surface treatment of the substrate 210 in the case of making a drop adhere 
on the front face of the transparence substrate 210 which becomes the last from glass etc. with reference to drawing 9 is 
explained. With this operation gestalt, before making the drop of non-hardening resin adhere, surface treatment is not 
performed to border area 2 1 0b shown by the dotted line extended at the graphic display upper right on the front face of 
the transparence substrate 210, but surface treatment which raises the wettability to non-hardening resin is performed 
only to adhesion field 210a. When adhesion field 210a for making a drop adhere among the front faces of the 
transparence substrate 21 0 is set up, border area 210b is set up in order to hold a drop gap between this adhesion field 
210a. When the drop which having set up border area 210b adjoins contacts mutually, both drops are because it 
coalesces and the micro lens of a desired configuration is not obtained. 

[0068] Surface treatment performed only to the above-mentioned adhesion field 210a is carried out in the procedure for 
example, below an outline. First, by applying a photosensitive resist on the front face of the transparence substrate 210, 
and performing exposure processing and a development, it leaves a wrap portion for the border area 2 10b top on the 
front face of a resist, and a resist is removed only from on adhesion field 210a. Next, after throwing in the transparence 
substrate 210 in the chamber of atmospheric-pressure plasma equipment, for example, activating the mixed gas of 
oxygen gas and inert gas by discharge, it passes on a substrate front face. By doing in this way, the wettability of the 
front face of adhesion field 210a which was not covered with a resist but was exposed to it can improve, and the 
wettability to non-hardening resin, such as silicone resin and polyimide resin, can also be raised simultaneously. Finally, 
the resist layer which remained from the front face of the transparence substrate 210 is exfoliated or removed. 
[0069] Thus, the drop of non-hardening resin is made to adhere by the above-mentioned manufacturing installation on 
the front face of the transparence substrate 210 which performed surface treatment only to adhesion field 210a. It is 
made to breathe out at this time, so that a drop may adhere to the above-mentioned adhesion field 210a. In this case, 
even if the impact location of a drop is shifted a little to adhesion field 2 1 0a, since wettability is comparatively bad, in 
the front face of border area 210b, a drop adheres to adhesion field 210a to which surface treatment is not performed. 
Moreover, since contacting the drop which a drop adjoins by forming border area 210b in between is controlled even if 
the impact location of an adjoining drop is approaching rather than the original setting out, it can prevent that the defect 
that coalesce in an adjoining drop and the micro lens of a request configuration is not obtained occurs. 
[0070] In addition, although surface treatment which raises wettability only to adhesion field 2 1 0a to the wettability bad 
substrate to non-hardening resin was performed with the above-mentioned operation gestalt, surface treatment to which 
the wettability to non-hardening resin is reduced only at border area 210b may be performed to reverse to the wettability 
good substrate to non-hardening resin. 

[0071] In addition, as for the manufacturing installation and the manufacture method of a micro lens of this invention, it 
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is needless to say that modification can be variously added within limits which are not limited only to the above- 
mentioned example of a graphic display, and do not deviate from the summary of this invention. 
[0072] 

[Effect of the Invention] As explained above, according to this invention, the substrate on a substrate base material is 
moved in the 1st direction with the 1st migration means. By the ability making it able to move in the 2nd direction and 
positioning [ being able to position, and ] a discharge head with the 2nd migration means Since it becomes possible to 
make the drop of non-hardening resin adhere to two or more locations of the arbitration on a substrate efficiently, a 
micro lens can be easily manufactured by stiffening the drop concerned. Especially, rather than the conventional 
method, a routing counter can reduce substantially, productive efficiency is also high, and moreover, since there is little 
constraint to a substrate, reduction of a remarkable manufacturing cost and improvement in productivity can be aimed 
at. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** 5^0^ the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 4] 
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